Despite substantial achievement in reducing malnutrition rates in Background: Vietnam, there has been an increasing rate of overweight individuals in urban areas, which may result in a high burden of non-communicable diseases. Nutritional counseling clinics have been introduced in several settings; however, little is known about the preference for this service among urban clients. This study aimed to assess the preference and willingness to pay (WTP) for nutritional counseling services among urban clients. We Methods: interviewed 429 clients who attended Hanoi Medical University Nutritional Counseling Clinic (Hanoi, Vietnam). WTP was determined using double-bounded dichotomous-choice questions and open-ended questions.
Introduction
In recent years, Vietnam has achieved a significant improvement in people's health and nutritional status 1 . This is indicated by an improvement in people's knowledge, attitude and practice on nutrition, and a significant decrease in malnutrition rates among children. According to the National Institute of Nutrition, the rate of marasmus and stunting has been reduced from 19.9% (2013) to 14.1% (2015) and 32.6% (2013) to 24.6% (2015), respectively 1 . However, in urban areas, significant increases in overweight and obesity rates may result in high burden of non-communicable diseases (NCDs) 2 . A survey among 17,213 people in Vietnam showed that the rate of overweight and obesity was 16.3%. This high rate was fueled by unhealthy diet habits, alcohol abuse and sedentary lifestyles 3 .
In developed countries, nutritional counselling has been recognized as an effective measure to improve awareness and encourage a healthy lifestyle, and has been shown to reduce the risk of obesity and NCDs 4 . Nutritional counseling clinics can be organized in co-location with other general health care services or as standalone sites. However, in resource-scarce settings, this model has not yet to be implemented widely, due to the low responsiveness of health systems, as well as the poor practice of prevention against nutrition-related problems among the population 5 . This condition can be seen in several countries around the world, such as Denmark or Western Australia [5] [6] [7] .
In Vietnam, nutritional counseling clinics have been recently introduced in metropolitan areas, including Hanoi and Ho Chi Minh City. However, little is known about the profile and preference of the clients that attend these clinics. To inform policy development and support the expansion of this service, the present study was conducted to assess the preference and willingness of clients to pay for nutritional counseling services in an urban site in Hanoi.
Methods

Study setting and sampling method
A cross-sectional study was conducted from March to April 2016 in an urban clinic in Hanoi Medical University, Hanoi, Vietnam. Eligibility criteria included 1) clients attending services in the Center of Preventive Medicine at Hanoi Medical University; and clients' parents or guardians (for those who were under 18 years old); 2) aged 18 years and above; 3) agreed to participate in this study and gave written informed consent; 4) able to answer a questionnaire (Supplementary File 1 and Supplementary File 2) for 15-20 minutes.
All eligible respondents from March to April 2016 were invited to participate in the study, resulting in a sample size of 429.
Measurements and instruments
Socio-demographic variables included age, gender, ethnicity, religion, educational attainment, marital status, current occupation, self-assessment of nutritional status and monthly household income (see Table 5 for detail).
Preference for nutritional counseling services included who would receive nutritional counseling, frequency of counseling services and communication methods for counseling.
Willingness to pay for nutritional counseling services were elicited using the bidding game technique, which consists of double-bounded dichotomous-choice questions combined with an open-ended question regarding two service packages: 1) feefor-service; and 2) one-year nutritional management package.
We selected 200,000 VND (~ US$ 9; 2017 exchange rate) and 3,000,000 VND (~ US$ 135; 2017 exchange rate) to be the initial prices for fee-for-service and one-year nutritional management package, respectively, based on the actual price of nutritional counseling services in this clinic. Each patient was asked a series of questions about their WTP at specific prices (see Figure 1 and Figure 2 for the bidding process). Firstly, the clients were asked if they were willing to pay the initial prices. Depending on the choice of either Yes or No, interviewers presented two other bids: the higher bid for respondents answering "Yes"; and the lower bid for respondents saying "No". The question was repeated until the last bid was equal to four times or one eighth of the initial prices. Finally, the respondents were asked an open-ended question "What is the maximum price you would be willing to pay for nutritional counseling services?"
Statistical analysis
Data was analyzed using STATA software version 12.0 (Stata Corp. LP, College Station, TX, USA). A p-value <0.05 was considered statistically significance. A stepwise logistic model with the threshold of p-value < 0.2 was used to identify associated factors with the WTP. Interval regression was used to measure the amount of WTP and identify associated factors.
Ethical approval
Proposal of this study was approved by the Ethical Committee of Hanoi Medical University. Subjects were introduced to the purpose of this study, and asked to give written informed consent if they agreed to participate in the study. Respondents could withdraw anytime they want. Their information was ensured to be confidential.
Results
Demographic and socio-economic statuses of respondents are summarized in Table 1 . Most of the clients were Kinh (97.7%), having above high school education (63.2%), single with no children (50.6-60.0%), and were in white collar employment (43.3%). Table 2 shows the willingness to use for nutritional counseling services of clients. Overall, 79.6% clients wanted to use counseling services. The major desire was that respondents' children would receive nutritional counseling (74.8%) monthly or more frequently (39.8%) via meeting physicians face-to-face (64.9%).
The WTP for one-time service is described in Table 3 . Overall, a high amount of the respondents were willing to pay for nutritional counseling services (87.2%). The mean amount they were willing to pay was 96,100 VND per utilization (95% CI 81,000-111,000 VND), equivalent to US $4.3 in 2017, which varied across groups.
There was a significant difference in the WTP of the three age groups (p<0.05). Table 4 describes the WTP for the one-year nutrition management package. On average, respondents were willing to pay 946,400VND (95% CI 860,200 -1,032,700 VND) (~$41.9 -2017) for this package, which varied among groups (p<0.05).
Associated factors of the willingness to use and WTP for nutritional counseling services are shown in Table 5 . The likelihood of using nutritional counseling services was higher among females, those seeking counseling for elderly people and those that preferred face-to-face counseling services. WTP for one-time service was 95,000 VND higher among clients aged over 35. Meanwhile, WTP for one-year nutritional management services was higher among those seeking services for the elderly people, those with a poor nutritional status and those that have under-6 year old children.
Dataset 1. Raw data for Table 1-Table 5 http://dx.doi.org/10.5256/f1000research.10974.d153260
Discussion
Nutrition has been a pressing topic of many researchers 8 . There are several studies about nutritional counseling services for patients [9] [10] [11] or concerning a particular nutritional component 12, 13 , but studies about general and preventive nutritional counseling are still limited 14 . Evidence provided by this study not only imparts information for future research, but also gives nutritional counseling providers a better perception to enhance their services. In this urban setting, we found a high preference for nutritional counseling services for various target client groups, including elderly people and children. Clients also reported a high WTP for this service, which could be very helpful for expansion of the services. However, a combination of communication methods is needed; we found a higher preference for face-to-face counseling among respondents, knowing that many of them may also seek other health care services.
Overall, the preference for nutritional counseling in this study was quite high (79.6%). Most of the clients who did not have the need for this service were single with no children and self-evaluated their nutritional status as 'average'. The mean amount of WTP for one-time and one-years services was $4.3 and $41.9, accounting for 0.20% and 1.98% GDP per capita in Vietnam in 2015 ($2,111, enumerated by World Bank) 15 , which is an acceptable amount for clients to pay.
Associated factors of the preference and WTP for nutritional counseling services in our study were not in line with some predictions provided by a study in South Korea 16 . Our study showed that older clients are more willing to pay for nutritional counseling than younger ones. Another noteworthy finding of this study is that clients with a higher educational level were not as willing to pay for the one-year management package as clients who only finished high school. This can be explained by the two occupations of respondents: those whose educational level were above high school were mainly white-collar workers, while almost everyone with lower educational levels were still high-school students or college students (83.8%). This may suggest that the recent Those who have under-6 year old children and assess their children's nutrition status poorly had a higher WTP for nutritional counseling services. These findings are well expected, thus enhance our study data's validity. We suspected that clients' income was associated with their WTP, as richer clients are more likely to pay a higher amount for nutritional counseling services. However, there was no significant relationship between clients' household income and the WTP for nutrition counseling services.
To elicit a clients' preference and WTP, we used the bidding game technique, as it was proved to be more reliable than open-ended questions or dichotomous-choice questions only 18, 19 . However, one of the biggest drawbacks of this technique is that the risk of starting-point bias -the initial bid can have influence on clients ' WTP 20 . The initial bids in this study were based on the actual prices for nutritional counseling services in this setting in order to minimize the occurrence of this bias. Additionally, our study may possibly be affected by other biases, such as observation bias, which occurs when the roles of respondents in their families can affect the amount of their WTP 21 . For example, we assumed that those who were the bread-winners in their families tended to have higher WTP for health-related services. Another example is that if information about nutritional counseling may not be sufficiently provided, this may result in lower preference and WTP for nutritional counseling services. To mitigate this bias, we selected highly-experience interviewers and trained them carefully with a standardized protocol for data collection.
Conclusions
The preference and willingness to pay for nutritional counseling services in urban Hanoi is relatively high. These findings may partly contribute to the implementation of maintaining nutritional counseling services Vietnam, thus actively preventing and controlling the spread of non-communicable diseases.
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